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SYSTEM AND METHOD FOR MANAGING APPLICATION 
INSTALLATION FOR A MOBILE DEVICE 

BACKGROUND OF THE INVENTION 
The present invention relates to personal mobile 
5 computing devices commonly known as handheld portable 
computers. More particularly, the present invention 
relates to a system and method for creating an 
application setup package for installing application 
programs onto such devices, and managing installed 

10 application device programs from the desktop computer. 

Mobile devices are small electronic computing 
devices often referred to as personal digital 
assistants. Two such mobile devices are sold under the 
trade name Handheld PC (or "H/PC") and also Palm PC 

15 (or "P/PC" ) by Microsoft Corporation of Redmond, 
Washington. Although small, a wide variety of 
computing tasks and applications can be performed by 
such mobile devices, such as word processing, spread 
sheet programs, personal money managers and games, to 

20 name a few. In many respects, these programs are very 
similar to programs that reside on an individual's 
desktop computer. In some applications, the mobile 
device may not have as many functions as that 
available on the desktop computer, but nevertheless, 

25 are quite valuable as a means for updating and 
changing data in the field where even a laptop 
computer may not be available or used conveniently. 

As stated above, a mobile device can be used in 
conjunction with a desktop computer. For example, the 

3 0 user of a mobile device may also have access to, and 
use, a desktop computer at work or at home. A user may 
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typically run the same types of applications on both 
the desktop computer and the mobile device. Thus, it 
is quite . advantageous for the mobile device to be 
designed to be coupled to the desktop computer to 
5 exchange information with, and share information with, 
the mobile device. However, in view that the mobile 
device has limited storage capabilities, a user may 
not be able to install all applications he may have 
for the mobile device at the same time. In such 

10 instances, the user must remove those applications 
which are not necessary in order to make room for 
other desired applications. 

A number of significant problems exist when 
applications are deleted from or transferred to a 

15 mobile device from a desktop computer. Commonly, an 
application may include a number of files which must 
be correctly installed onto the mobile device in 
preselected directories, and settings must be made to 
the mobile device in order to properly configure the 

20 device for such applications. In some platforms, such 
as those sold by Microsoft Corporation of Redmond, 
Washington, a "Registry" is maintained. The Registry 
is a well-known database that is a source of 
information about applications present on the 

25 computing device. This information is used by 
applications that require persistent data storage 
(such as user settings) . One method for installing a 
new application on the mobile computing device 
includes connecting the mobile computing device to a 

30 desktop computer having a stored copy of the desired 
application. The user then transfers each file of the 
application onto the computing device, storing it as - 
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required in preselected directories so as to be 
accessed by the application. Registry values are then 
changed in accordance with the requirements of the 
application. In some systems, the desktop computer 
5 executes a script file which contains a listing of 
each file needed for the application and transfers the 
file sequentially down to the mobile device. 

One significant problem associated with the 
latter method occurs if the connection between the 

10 desktop computer and the mobile device is disrupted 
during the downloading procedure. For example, from 
inadvertent or accidental error, the connection may be 
broken only after some of the files required by the 
application have been transferred. In this event, the 

15 mobile computing device contains only some of the 
necessary files for the application and the 
downloading procedure must be repeated. If more than 
one application is being transferred down to the 
mobile device, this may require the entire procedure 

20 to be repeated. 

Another significant problem involves the script 
file itself and, in particular, error handling. When 
installing an application from the desktop computer to 
the mobile device using a simple script file, the 

25 installation program must perform "run- time" error 
handling such as with missing files, and errors in the 
script file. These problems would be encountered by 
the end-user. Ideally, these problems should be 
resolved at " compile - 1 ime " , before the application 

30 setup program is. in its final product state. End- users 
should not need to encounter problems like these when 
installing an application to their mobile device. 
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Another significant drawback of the current 
method of installing applications onto a mobile device 
is the requirement of the mobile device to be 
connected to the desktop computer in order to transfer 
5 the desired application. This requires the user to 
first install an application for tne mobile device 
onto the desktop computer, and then, after a 
connection has been made, transfer the application 
from the desktop computer to the mobile device. 

10 There is a continuing need to overcome the 

shortcomings of the present methods for installing 
applications onto a mobile computing device. In 
particular, there is a need to reduce the number of 
operations necessary to be performed by the user in 

15 order to install an application. In addition, the 
actual application installation procedure should not 
need to handle errors that can be resolved before the 
final product is shipped. The user should also have 
the ability to install an application from sources 

20 other than the dedicated desktop computer. 

In addition, many times the application must be 
uniquely written to run on a specific mobile device. 
Thus, there may be many variations of the same 
application, each being designed for a different type 

25 of CPU. There is a need to easily create the 
variations, of the application as well as easily 
ascertain and access the correct variation if all are 
stored on the same desktop computer for use by 
multiple mobile device users having different CPU 

30 platforms. 

SUMMARY OF THE INVENTION 
A system and method of installing applications 
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for a plurality of mobile devices from a storage 
source, wherein each mobile device is of a different 
type, includes storing on the storage source a 
plurality of applications. Each application is 
5 designed for a unique type of mobile device. The 
mobile device is connected to the . storage source and 
the type of mobile device is detected. A selected 
application is then transferred to the mobile device. 

A system and method of installing program 

10 applications from a storage source onto a mobile 
device includes in one aspect, storing the necessary 
application files and registry information in a single 
setup package. The setup package comprises a single 
file having a first • portion comprising application 

15 setup instructions and a second portion comprising 
application files. The application setup instructions 
include setup information such as settings to be made 
on the mobile device and where the application files 
are to be stored on the mobile device. Upon selection 

20 by a user, the setup package file is transferred and 
stored on the mobile device. The setup package file is 
then unpacked, installing the executable application 
program on the mobile device and, preferably, the 
setup package file is subsequently automatically 

25 deleted. 

In another broad aspect of the present invention, 
a system and method . of installing a program 
application from a storage source onto a mobile device 
includes storing on the storage source a plurality of 
30 setup package files, with each setup package file 
corresponding to one or more types of mobile devices. 
Upon connection of a mobile device to the storage 
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source, the system detects the type of mobile device 
from a plurality of known mobile devices. The system 
then selects the setup, package file applicable to the 
detected mobile device. 
5 In another broad aspect of the present invention, 

a method of installing a program application on a 
mobile device includes storing information on the 
mobile device indicative of the application to be 
installed, and deleting the information on the mobile 
10 device as the application is being installed on the 
mobile device. 

In yet another broad aspect of the present 
invention, a computer*- readable medium having stored 
thereon data structure for installing a program 
15 application from a storage source onto a mobile device 
is disclosed. The data structure includes a first 
portion comprising application specific information 
and a second portion comprising application files. The 
application specification information includes setup 
20 information such as settings to be made on the mobile 
device and where the application files are to be 
stored on the mobile device. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram illustrating one 
25 environment in which the present invention operates. 

FIG. 2 is a block diagram of one embodiment of a 
conventional desktop computer used in conjunction with 
a mobile device. 

FIG. 3 is a simplified pictorial illustrating one 
30 embodiment of a mobile device in accordance with the 
present invention . 

FIG. 4 is one embodiment of a simplified block 
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diagram of the mobile device shown in FIG. 3. 

FIG. 5 is a pictorial illustrating creation of an 
application for use on the mobile device. 

FIG. 6 is a pictorial .representation of a file 
5 created in accordance, with the pictorial of FIG. 5. 

FIG. 7 is a flow diagram illustrating operation 
of an installer module on the mobile device. 

FIG. 8 is a flow diagram illustrating operation 
of an application manager module. 
10 FIGS. 9 and 10 illustrate user interfaces 

displayed by the application manager module. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
FIG. 1 is a block diagram of one environment 2 in 
which the present invention operates. Environment 2 
15 includes a mobile device 3 and a desktop computer 4. 
The mobile device 3 includes one or more application 
programs indicated at 5A, 5B and 5C, and a store 6. 
The desktop computer 4 also includes one or more 
application programs indicated at 7A, 7B, 7C and 7D, 
20 and a store 8. The mobile device 3 and the desktop 
computer 4 are connectable by one of a plurality of 
known connection mechanisms 9, such as a serial 
connection, an infrared link or a modem connection via 
the Internet or a direct dial. The form of the 
25 connection mechanism 9 is irrelevant, but additional 
forms of connections are described in copending 
application entitled "INTEGRATED COMMUNICATIONS 
ARCHITECTURE ON A MOBILE DEVICE 11 filed on even 
herewith, which is incorporated herein by reference. 
30 In one embodiment of the present invention, 

application programs 7A-7D are applications for a word 
processing program, a personal money manager, a spread 
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sheet program, or a game program, to name just a few. 
The store 8 is a memory which is configured to store a 
plurality of individual files for running the program 
or for maintaining data such as records or objects 
5 entered by the user. The desktop computer 4 executes 
the application programs 7A-7D and uses the files and 
objects stored in store 8 as necessary. 

The application programs 5A-5C are designed to 
access data stored in the store 6 in a manner similar 

10 to the applications programs 7A-7D residing on the 
desktop computer 4. In some embodiments, the 
application programs 5A-5C have been optimized or 
reduced in some manner to run on the mobile device 3 
in view of typically limited memory available on the 

15 store 6. For instance, the application program 7A on 
the desktop computer 4 may be a word processor such as 
Word brand word processor sold by Microsoft 
Corporation, while the application program 5A on the 
mobile device 3 may be Pocket Word brand word 

20 processor sold by Microsoft Corporation. However, 
since the mobile device 3 has limited memory making up 
the store 6, the user may not be able to install all 
programs corresponding to application programs 7A-7D, 
or other desired programs onto the mobile device 3 at 

25 any one time. In the embodiment illustrated, this is 
illustrated wherein three application programs 5A-5C 
reside on the mobile device 3, while four application 
programs 7A-7D reside on the desktop computer 4. Thus, 
it may be necessary for the user to occasionally 

30 remove one or all of the application programs 5A-5C 
installed on the mobile device 3 in order to install 
and run the desired applications. In the embodiment 
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illustrated, all necessary information for installing 
the application .programs 5A-5C onco the mobile device 
3 are stored in . the store 8 in one of a plurality of 
unique setup package files indicated at 10. 
5 Specifically, setup package file 10A contains or 
includes all of the program files .and the user 
settings for installing the application program 5A 
onto the mobile device 3. Similarly, setup package 
file 10B includes all of the program files and user 

10 settings for installing the application program 5E 
onto the mobile device 3, while setup package file 10C 
includes all of the files and user settings for 
installing che application program 5C onto the mobile 
device 3. As stated above, application programs 5A-5C 

15 are similar but not necessarily identical to 
application programs 7A-7C on the desktop computer 4. 
A setup package file 10C for mobile device 3 indicated 
in the store 8 contains all of the files and user- 
settings for installing and running the program 5C on 

20 the mobile device 3. 

In view that the setup package files 10A-10D are 
each a single file containing all files and settings 
necessary for installing the corresponding application 
programs onto the mobile device 3 , the setup package 

25 files are not limited to use solely on a desktop 
computer 4. For instance, referring to FIG. I, the 
mobile device 3 can be connected . through the 
communication link 9 to a local or a wide area network 
4A, for example, the Internet. Although the actual 

3 0 creation cf the setup package file would be done by an 
independent software vendor (ISV) , requiring a 
suitable desktop computer, once the setup package file 
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has been stored on a server (not shown) , the mobile 
device 3 can access the stored setup package file on 
the local or wide area network 4A using a suitable 
browser . 

5 In yet another operating, environment, the mobile 

device 3 can be connected to a second mobile .device 4B 
through the suitable communication link 9. In this 
manner, application programs can be transferred 
between the mobile devices 3 and 4B. 

10 In addition, the setup* package files 10A-10D can 

be transferred to the mobile device 3 using a 
removable storage or memory card 3A, which are 
commonly present in mobile devices. 

Generally, one broad aspect of the present 

15 invention includes the creation of the setup package 
files 10A-.10D for installing the corresponding 
programs onto the mobile device 3. Another broad 
aspect includes the unique structure of the setup 
package files 10A-10D. Yet, another broad aspect of 

20 the present invention includes an application manager 
module 12 provided on -the desktop computer 4 to manage 
the uninstalling and 'installing of the setup package 
files 10A-10D onto the mobile device 3 as requested by 
the user. 

25 Before describing aspects of the present 

invention, a brief description of the desktop computer 
4 and the mobile device 3 will be helpful. 

FIGS. 2, 3 and 4 and the related discussion are 
intended to provide a brief, general description of a 

30 suitable computing environment in which the invention 
may be implemented. Although not required, the 
invention will be described, at least in part, in the,. 
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general context of computer- executable instructions, 
such as program modules, being executed by the desktop 
computer 4 or the mobile device 3. Generally, program 
modules include routine programs, objects, components, 
5 data structures, etc. that perform particular tasks or 
implement particular abstract data types. Moreover, 
those skilled in the art will appreciate that the 
invention may be practiced v/ith other computer system 
configurations, including other handheld devices, such 

10 as palmtop computers, multiprocessor systems, 
microprocessor-based or programmable consumer 
electronics, network PCs, minicomputers, mainframe 
computers, and the like. The invention may also be 
practiced in distributed computing environments where 

15 tasks are performed by remote processing devices that 
are linked through a communications network. In a 
distributed computing environment, program modules may 
be located in both local and remote memory storage 
devices . 

2 0 With reference to FIG. 2, an exemplary system for 

implementing the invention includes a general purpose 
computing device in the form of a conventional 
personal or desktop computer 4, including a processing 
unit (CPU) 21, a system memory 22, and a system bus 23 

25 that couples various system components including the 
system memory 22 to the processing unit 21. The system 
bus 23 may be any of several types of bus structures 
including a memory bus or memory controller, a 
peripheral bus, , and a local bus using any of a variety 

30 of bus architectures. The system memory 22 includes 
read only memory (ROM) 24 and random access memory 
(RAM) 25. A basic input/output (BIOS) 26, containing y 
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the basic routine that helps to transfer information 
between elements within the desktop computer 4, such 
as during start-up, is stored in ROM 24. The desktop 
computer 4 further includes a hard disk drive 27 for 
5 reading from and writing to a hard disk (not shown) , a 
magnetic disk drive 28 for reading from or writing to 
removable magnetic disk 29. and an optical disk drive 
3 0 for reading from or writing to a removable optical 
disk 31 such as a CD ROM or other optical media. The 

10 hard disk drive 27, magnetic disk drive 28, and 
optical disk drive 30' are connected to the system bus 
23 by a hard disk drive interface 32, magnetic disk 
drive interface 33, and an optical drive interface 34, 
respectively. The drives and. the associated computer- 

15 readable media provide nonvolatile storage of computer 
readable instructions; data structures, program 
modules and other data for the desktop computer 4. 

Although the exemplary environment described 
herein employs the hard disk, the removable magnetic 

20 disk 29 and the removable optical disk 31, it should 
be appreciated by those skilled in the art that other 
types of computer readable media which can store data 
that is accessible by a computer, such as magnetic 
cassettes, flash memory cards, digital video disks, 

25 Bernoulli cartridges, random access memories (RAMs) , 
read only memory (ROM) , and the like, may also be used 
in the exemplary operating environment. 

A number of program modules may be stored on the 
hard disk, magnetic disk 29, optical disk 31, ROM 24 

30 or RAM 25, including an operating system 35, one ox- 
more of the application programs 7A-7D, other program 
modules 37, and program data 38. A user may enter : 
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commands and information into the desktop computer 4 
through input devices such as a keyboard 40, a 
pointing device 42 and a microphone 43. Other input 
devices (not shown) may include a joystick, game pad, 
5 satellite dish, scanner, or the like. These and other 
input devices are often connected to the processing 
unit 21 through a serial port interface 46 that is 
coupled to the system bus 23, but may be connected by 
other interfaces, such as a sound card, a parallel 

10 port, a game port or a universal serial bus (USB) . A 
monitor 47 or other type of display device is also 
connected to the system bus 23 via an interface*, such 
as a video adapter 43. In addition to the monitor 47, 
personal computers may typically include other 

15 peripheral output devices, such as a speaker and 
printers (not shown) . * 

The desktop computer 4 may operate in a networked 
environment using logic connections to one or more 
remote computers, such as a remote computer 49. The 

20 remote computer 4 9 may be another personal computer, a 
server, a router, a network PC, a peer device or other 
network node, and typically includes many or all of 
the elements described above relative to the desktop 
computer 4, although only a memory storage device 50 

25 has been illustrated in FIG. 1. The logic connections 
depicted in FIG. 1 include a local area network (LAN) 
51 and a wide area network (WAN) 52. Such networking 
environments are commonplace in offices, enterprise - 
wide computer network Intranets and the Internet. 

30 When used in a LAN networking environment, the 

desktop computer 4 is connected to the local area 
network 51 through a network interface or adapter 53 . 
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When used in a WAN networking environment, the desktop 
computer 4 typically includes a modem 54 or other 
means for establishing communications over the wide 
area network 52, such as -the . Internet . The modem 54, 
5 which may be internal or external, is connected to the 
. system bus 23 via the serial port interface 46. In a 
network environment, prograrc modules depicted relative 
to the desktop computer 4, or portions thereof, may be 
stored in the remote memory storage devices, not 

10 shown. It will be appreciated that the network 
connections shown are exemplary and other means of 
establishing a communications link between the 
computers may be used. In the embodiment illustrated, 
the mobile device 3 also connects to the desktop 

15 computer 4 through the serial port 46. 

The desktop computer 4 runs an operating system 
that is stored in any of the memory storage devices 
illustrated in FIG. 2 and executes on the processing 
unit 21. One suitable operating system is a Windows 

20 brand operating system sold by Microsoft Corporation, 
such as Windows 95 or Windows NT, or other derivative 
versions of Windows brand operating systems, or 
another suitable operating system. Other suitable 
operating systems include systems such as Macintosh OS 

25 sold from Apple Corporation, and the OS/2 Presentation 
Manager sold by International Business Machines (IBM) . 

FIG. 3 is a pictorial illustration of one 
preferred embodiment of a mobile device 3 which can be 
used in accordance with the present invention. The 

30 mobile device 3, in one embodiment , is a desktop 
assistant sold under the designation H/PC by Microsoft 
Corporation. The mobile device 3 has some components . 
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which are similar to those of the desktop computer 4 . 
For instance, in one embodiment, the mobile device 3 
includes a miniaturized keyboard 82, a display 84 and 
a stylus 86. The display 34 can be a LCD display which 
5 uses a contact-sensitive display screen 64 in 
conjunction with . the stylus 86. The stylus 86 is used 
to press or contact the display 84 . at . designated 
coordinates to accomplish * certain user input 
functions. Of course, other configurations could be 

10 used as well. For example, user input mechanisms could 
be included such as a keypad, a track ..ball, and 
various types of miniaturized keyboards, or the like. 
In addition, the mobile device 3 may not be embodied 
as the. Microsoft H/PC brand of desktop assistant, but 

15 could also be implemented as another type of personal 
digital assistant PDA, another personal organizer, a 
palmtop computer, or a similar computerized notepad 
device . 

FIG. 4 is a more detailed block diagram of the 
20 mobile device 3. The mobile device 3 preferably 
includes a microprocessor 86, memory 90, input/output 
(I/O) components 92 (which includes the keyboard 82 
and the touch sensitive display screen 84 and a serial 
interface 94 . In one embodiment , these components are 
25 coupled for communication with, one another over a 
suitable bus 96- The memory 90 can be implemented as 
non-volatile electronic memory such as a random access 
memory (RAM) with a battery back-up module (not shown) 
such that information stored in the memory 90 is not 
30 lost when the general power to mobile device 3 is shut 
down. A portion of memory 90 is preferably allocated 
as an addressable memory for program execution, while : . 
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the remaining portion of memory 90 is preferably used 
to simulate storage on a disk drive where memory 90, 
of course, functions as the store 6 in FIG. 1. 

Memory 90 includes an operating system 98 and the 
5 application programs 5A-5C. The operating system 98, 
during operation, is preferably executed by the 
microprocessor 88.- The operating system 98, in one 
embodiment, is the Windows CE brand operating system 
commercially available from Microsoft Corporation. The 

10 operating system 98 is preferably designed for mobile 
devices and implements database features which can be 
utilized by the application programs 5A-5C through a 
set of exposed application programming interfaces 
(API) and methods. The objects in the store 6 are 

15 preferably maintained by the application programs 5A- 
5C and the operating system 98, at least partially in 
response to calls to the exposed application program 
interfaces and methods. As noted above, the 
application programs 5A-5C are not necessarily 

20 designed to be entirely compatible with corresponding 
application programs 7A-7C which execute on the 
desktop computer 4. For instance, there may not.be the 
precise one-to-one matching between the properties of 
specific object types. Some properties which are 

25 supported by the features of the application programs 
5A-5C may have no corresponding features in the 
application programs 7A-7C on the desktop computer 4, 
or vice versa. 

In addition to the application programs 5A-5D and 

30 the operating system 98, memory 90 further stores a 
registry 97 used in operating systems such as Windows 
CE brand operating systems. The registry 97 is a well- >.-. 
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known database that is a source of information about 
the application programs 5A-5C present on the mobile 
device 3 . This information is used by applications 
that require persistent data storage (such as user 
5. settings). Memory 90 further -scores an installer 
module 99 (shown in FIG. 1), which is explained below, 
to "unpack" the setup package fiies, for example, file 
10A stored on the desktop computer 4 after it has been 
transferred to the mobile device 3 . 

10 FIG. 5 is a pictorial illustrating generation of 

a setup package file 10A and preferably similar setup 
package files 10A' and 10A". Generally, the setup 
package file 10A is created using a generator module 
102 which operates on a suitable desktop computer such 

15 as the desktop computer 4 illustrated in FIG. 2. The 
ISV uses the generator module 102 to convert 
application program binary files 104, 104' and 104" 
(each set of binaries can include specific code for 
the target mobile device, as well as non-specific 

20 files) into setup package files 10A, 10A' and 10A", 
which are specific to the target mobile device, 
packaged together as a single file for transfer to the 
mobile device 3. For instance, the setup package files 
10A, 10A' and 10A" can be created for mobile devices 

25 having different types of hardware, such as different 
input devices or different CPUs. In other words, setup 
package files 10A, 10A' and 10A"can all be for the 
same type of CPU, but distinguishable based on other 
criteria or characteristics of the mobile devices. 

30 In one embodiment, the setup package files 10A, 

10A f and 10A" are a modified form of a "cabinet file" . 
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Cabinet files are an efficient method of distribution 
that has been used by Microsoft Corporation in its 
products in the past. A cabinet file can be created 
with compression, or. with no compression. The main 
5 advantage for using compression . when creating a 
cabinet file is so that the file is smaller to 
download, saving communication time, which can be an 
important factor. . However, this means that the 
installer module 95 on the mobile device 3 will need 

10 to implement decompression code, which would increase 
the file and execution size of the. installer module 
99. Since the mobile device 3 typically has limited 
memory capabilities, increasing the . size of the 
installer module 99, which resides on the mobile 

15 device 3, may not be desired. In addition, since the 
setup package files 10A-10D include all of the files 
necessary to run the corresponding applications 5A-5D, 
complete transfer of the setup package files 10A-10D 
to the mobile device 3 in an uncompressed format 

20 assures that the mobile device 3 has enough available 
memory for the applications 5A-5D once the setup 
package file is "unpacked". Furthermore, the operating 
system 98 uses or operates with files that have 
already been compressed,, so there may be minimal 

25 storage savings for having a compressed setup package 
file. In other words, there are usually minimal 
savings for compressing a compressed file. However, if 
it is desired that the mobile device 3 carry a setup 
package file for later transfer to another mobile 

30 device or other . computer , then it can be compressed 
during storage on the mobile device 3 to make the 
setup package file smaller. 
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In addition to the application program binary 
files 104, 104 1 and 104", the generator module 102 
receives information indicative of the desired CPU 
dependent setup package files to be created. Since 
5 there are many different types of personal assistants, 
personal organizers and the like, many of which run on 
different types of CPUs, it is necessary to have 
multiple setup package files 10A, 10A 1 and 10A", each 
supporting a specific CPU type. A list of supported 

10 CPU information is provided at 106. 

In the embodiment illustrated, the generator 
module 102 also receives other application specific 
information that is. used to run the application 
program on the mobile device 3 . The application 

15 specific information is contained in a setup 
information script file 110 and includes information 
such as the application display name, the application 
registry data to create, the directories to create, 
the files to copy, the default installation directory, 

20 shortcut information, and other typical setup 
information. The information is provided by the ISV in 
a suitable script file such as an "INF" file commonly 
used in Windows brand operating systems. In one 
embodiment, the generator module 102 analyzes the 

25 setup information script 110 and verifies the syntax 
and structure, verifying, for example, the presence of 
all necessary files before forming the setup package 
file. The procedure is analogous to a "source" file 
(setup information script 110) which is then 

3 0 "compiled" to create a "compiled" setup information 
file 120A which would be included in the final setup 
package file.- In this manner, only final macro : 
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substitution and error handling would need to be 
, performed during application installation. Syntax and 
structure checking of the setup information script 110 
by the generator module 102 .thus minimizes errors 
5 before final distribution of the application by the 

ISV as setup package files 10A, 10A' and 10A /f , which 
would otherwise only be found upon installation of the 
application .on the mobile device 3, or possibly at 
runtime. In one embodiment, the setup information 

10 script 110 format is similar to the format used in 32 
bit Windows brand operating system information files, 
which are well-known to those skilled in the art. 
Appendix A provides a listing of various sections for 
the Windows brand operating system setup information 

15 script 110. The format for one embodiment of a 
"compiled" setup information file is provided in 
Appendix B. 

As stated above, the generator module 102 
typically generates setup package files 10A, 10A' and 

20 10A" that are dependent upon the CPU of the mobile 
device 3 . It should be noted that the program 
generator 102 can also generate a setup package file 
that is independent of the device type, for example, a 
setup package file containing only text files, which 

25 are inherently non-device-specific, by providing this 
information in the. setup information script 110, and 
the non-existence of the list of supported -CPUs 106. 
The result is a single setup package file that is 
device independent . 

30 FIG. 6 pictorially illustrates a preferred 

structure of the setup package file 10A. The structure 
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of the setup package file 10A is standard with respect 
to the other setup package .files 10A' .and .10A" # and 
includes in a first file the "compiled" setup 
information file 120A; In a second portion, the 
5 optional ISV-created H SETUP. DLL" file 105 is provided, 
while in the remaining portion, all application binary 
files 104 are provided at the end of the isetup package 
file 10A. 

The "compiled" setup information file 120A 

10 contains all of the . information about the application 
program to "unpack" the application from the setup 
package file 10A. .In a preferred embodiment, the 
"compiled" setup Information file 120A also contains 
information necessary to "re-pack" the application 

15 back into the structure shown in FIG. 6. This is 
particularly useful if the setup package file 10A is 
then to be transferred from one mobile device 3 to 
another mobile device, or from the mobile device 3 to 
the desktop computer 4 for storage. Dynamic creation 

20 of the setup package file 10A on the mobile device 3 
is not ideal, since the mobile device 3 operates with 
less memory than the desktop computer 4. However, once 
the mobile device is connected to a desktop computer; 
an application on the desktop computer would be able 

25 to "re-pack" the application back into the structure 
shown in FIG. 6, using the "compiled" setup 
information file 120A to determine all the components 
(the application files and settings) currently on the 
mobile device which belong to the current application. 

30 Thus, the setup package file 10A is stored in the 
mobile device memory 90, for possible later "re- 
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packaging". In a preferred embodiment, the "compiled" 
setup information file 120A is a hidden/read-only file 
which would remain . in. the memory 90 of the mobile 
device 3 as long as the corresponding application is 
5 present on the mobile device 3 . If the corresponding 
application is deleted, this file can be then removed. 

Generally, the ISV-created SETUP . DLL file 105 
provides flexibility to the ISV to customize the 
application installation process. The ISV-created 

10 SETUP . DLL file 105 exports an "init" and an "exit" 
function, which will be called by the installer module 
99 in the mobile device 3 before and after installing 
the setup package file 10A. In one embodiment, the 
"init" function can perform any of the following 

15 procedures, including displaying an end user license 
agreement (EULA) and/or splash screen, verifying that 
a "main" component of the application program is 
already installed on the mobile device 3 before 
continuing, or performing any necessary operations in 

20 the case of upgrading the application program. For 
instance, the installer module 99 can determine 
whether the application program should be installed, 
before actually installing ic on the mobile device 3 . 
As an example, the main component of an application 

25 program illustrating various maps in the U.S. would 
include a map viewer, while other sub -components would 
include various U.S. maps. In one embodiment,, the main 
component can be stored as a first setup package file, 
while other sub- components such as various cities in 

3 0 the United States can be stored as other setup package 
files. For instance, if a user installs the map viewer 
first from an associated setup package file and then 
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installs a particular setup package file corresponding 
to a city such as "Seattle" , the "init" function in 
the setup package file corresponding to the city, 
Seattle, in its associated SETUP . DLL determines 
5 whether or not the map viewer has already been 
installed- If the map viewer has already been 
installed, unpacking of the .setup package file for the 
city, Seattle, would then occur. However, if the user 
first attempts to install the setup package file for 

10 the city, Seattle, without first installing the map 
viewer, the "init" function determines that the map 
viewer is net installed and displays an error message, 
possibly providing information on where the user can 
obtain the map viewer. The "init" function returns an 

15 error message to the installer module 99 in the mobile 
device 3 which then cleans up and exits. Thus, the 
installer module 99 did not need to unpack the setup 
package file for the city, Seattle, before finding out 
that the map viewer was not installed. In one 

20 embodiment, the "exit" function would display an 
informational message to the user, providing them with 
a URL to a website that contains more U.S. maps that 
the user can install on the mobile device 3 . It may 
also automatically launch a tutorial program that 

25 teaches the user how to use the map viewer. 

In another embodiment; the SETUP . DLL 105 can 
include the following set of functions: 

Install_init () -EULA display and version checking ; 
Install_exit () -error handling, restoring user 

30 data, from the desktop computer 4 to the mobile device 
3 and repopulating a user database from the desktop 
computer 4 to the mobile device 3; 
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Uninstall_init () , saving user data from the 

mobile device 3 to the desktop computer 4, saving user 
database data from the mobile device 3 to the desktop 
computer 4 and deleting user database data from the 
5 mobile device 3; and 

Uninstalled_exit () -final clean up and providing 
instructions for re-installing the application 
program . 

By providing "init" and "exit" functions during 

10 uninstall, the ISV can save user data pertaining to an 
application program in a file that will be retained by 
the application manager module 12 ;FIG. 1) . These 
functions also allow the ISV to save user database 
data from the mobile device 3 before deletion. 

15 FIG. 7 illustrates , in a flow diagram, 

transferring and unpacking, a received -setup package 
file by the installer module 99 on the mobile device. 
At step 13 0, the mobile device 3 receives the setup, 
package file corresponding to the application program 

20 to be installed. The setup package file is installed 
or stored in memory 90. It should be noted that after 
the setup package file has been received into the 
mobile device 3, for example, from the desktop 
computer 4 using the connection mechanism 9, it is 

25 possible to break the connection 9 since all of the 
steps subsequent to step 130 can be performed without 
further interaction with the desktop computer 4. This 
minimizes connection time , and allows the user to 
travel away from the desktop computer 4 or another 

30 source of the setup package file, while the mobile 
device 3 begins to unpack- the setup package file. Of 
course, other applications may require extensive user 
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data before the application is fully functional, which 
may require additional connection time. 

At step 131, if desired, the installer module 99 
can then determine if the application contained in the 
5 setup package file can be run cn the mobile device 3. 
This information is contained in the setup package 
file in the "compiled" setup information file 120A. If 
necessary, the installer module 99 can provide an 
indication tc the user that the setup package file 

10 contains files that were compiled for a mobile device 
3 different than the current one and let the user 
continue or cancel the installation. 

At step 132, if desired, the installer module 99 
can then detect if the setup package file pertains to 

15 an .application program that is already installed on 
the mobile device . 3 . If the setup package file does 
correspond to an application program already 
installed, the installer module 99 can query the user 
at step 134 whether to continue the installation (to 

20 "reinstall" the application) or not. Reinstalling the 
application will still retain all user data files, and 
the ISV can determine whether they will retain the 
current user settings, or replace them with the 
default settings, through information in the setup 

25 information script file 110. 

At step 138, the installer module 99 will parse 
the "compiled" syntax-error- free setup information 
file 120A in the setup package file and perform 
necessary registry settings, create necessary 

30 directories and copy -the application files 104 (FIG. 
6) to each required directory. Jn a preferred 
embodiment, the structure of. the setup package file 
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illustrated in FIG. 6 has the application program 
binary files 104 stored in reverse order of how the 
installer module 99 will "unpack" the application 
program binary files 104 . This allows files to be 
5 "unpacked" from back-to-front, truncating the setup 
package file 10A (relocating the end-of-file marker) 
after each successful file copy. In this manner, 
unpacking the setup package file 10A which results in 
"installing" the corresponding application program can 

10 occur with minimal memory space. Although this, in 
effect, erases the setup package file 10A during 
installation of the application program, if it is 
desired to recreate the erased setup package file 10A 
for transfer to another mobile device or other storage 

15 medium, the installer module 99 can retain and use the 
"compiled" setup information file 120A as discussed 
above. Allowing the setup package file 10A to be 
"dynamically truncated" during installation is a 
powerful feature for a. mobile device 3 which has a 

20 minimal amount of memory 90. Furthermore, by 
"dynamically truncating" the setup package file 10A, 
and the fact that the preferred embodiment of the 
setup package file 10A is not compressed, the end-user 
can be assured that the final application program will 

25 be installed successfully on the mobile device 3 given 
the current amount of memory 90, since the resulting 
application program binary files 104 take the same 
amount of memory 90 as it did when it was "packed" in 
the setup package file 10A. No further storage memory 

30 90 is needed to accommodate the resulting application 
program binary files 104 after unpacking. For users 
who want to retain the setup package file 10A on the 
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mobile device 3 after installing the application on 
the mobile device 3, the installer module 99 can 
include a suitable user interface* to query the user 
and disable the "dynamic truncating" of the setup 
5 package file 10A. In ..this manner, the mobile device 3 
retains the setup package file 10A so that the user 
can later transfer the setup package file loA in its 
entirety to another mobile device 3 or the desktop 
computer 4 . 

10 It should be noted that although described herein 

where a single setup package file includes all the 
information necessary to install the application on 
the mobile device 3, another aspect of the pz-esent 
invention is installing the application on the mobile 

15 device 2 based on the information stored thereon and, 
preferably, not significantly increasing memory usage 
during installation. Therefore, the information stored 
on the mobile device 3 needed for installation of the 
application can also be temporarily stored as a 

20 plurality of files, at least some of which are 
automatically deleted or truncated during the 
installation process. Thus, when the mobile device 3 
has enough available space to receive the information 
for installation of an application, the user is sure 

25 there is also enough . available space to install the 
application. 

At step 140, the installer module 99 restores any 
previously retained user settings and repopulates any 
user database. Although illustrated as the last step, 
30 it should be understood that this data can be 
transferred to the mobile device 3 and stored . in 
memory 90 immediately following the transfer thereof, ... 
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so as to allow the user to disconnect the mobile 
device 3 from the desktop computer s and .then minimize 
communication time. 

Referring back to FIG. 1, the application manager 
5 module 12, in a preferred embodiment, performs two 
functions including adding/removing applications on 
the mobile device 3 from the desktop computer 4, and 
retaining user settings and user files and databases 
for each of the application programs, such as 

10 application programs 5A-5C. To perform these 
functions, the application manager module 12 needs 
specific information about the installed . application 
program or the application to be installed on the 
mobile device 3. Generally, the application manager 

15 module 12 requires the name of the application 
program, if the application program is. currently 
installed (or has been removed) , what registry values 
in the mobile device 3 that need to be retained as 
well as what user data files or user databases in the 

20 mobile device 3 that need to be retained. In one 
embodiment, the installer module 99 creates "home 11 
keys on the mobile device 3 for the application, for 
example , "HKEY_LOCAL__MACHINE/ Software /Apps/ <app_name> " 
and l! HKEY_CURRENT_USER/Software/Apps/<app_name> M . The 

25 installer module 99 will also write registry values 
that will be provided to the application manager 
module 12. In a preferred .embodiment, all of the 
registry keys/values under this "home" key will not be 
recorded in an "uninstall" file used by the 

3 0 application manager module 12 to remove applications, 
so that the application program can write to these 
registry keys, and be guaranteed that they will live- 
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longer than the application program on the mobile 
device 3. In this embodiment, the application manager 
module 12 is responsible for deleting the "home" key- 
after it detects that the application program is no 
5 longer installed on the mobile device 3, and saves the 
registry data to the desktop computer 4, As discussed 
above, the next time the application program is 
installed on the mobile device 3, the application 
manager module 12 will replace the default registry 
10 values present in the setup package file with 
previously- saved values retained on the desktop 
computer 4 . 

In a preferred embodiment, the application 
manager module 12 maintains a list (or is able to 

15 dynamically generate a list) of al] setup package 
files 10A-10D stored on store 8, Preferably, each of 
the setup package files 10A-10D are "registered 1 ' with 
the application manager module 12. A typical 
registration of the setup package file on the store 8 

20 includes copying the setup package files (such as 
setup package files 10A, 10A' and 10A") from any one 
of the removable storable devices indicated in FIG. 2 
such as from a CD-ROM using the optical drive 31. By 
launching the application manager module 12 and 

25 providing information such as the location of the 
setup package files, the application program is 
registered with the application manager module 12. At 
this point, the application manager module 12 will 
read and interpret the "compiled" setup information 

30 file 120A for each of the setup package files 10A, 
10A 1 and 10A", and retain the CPU information of each 
of the setup package files in persistent data (such as ^ 
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the Registry of the desktop computer 4) . This allows 
the application manager module 4 to determine which 
single setup package file matches the specific CPU 
type of a mobile device 3 from the set of setup 
5 package files 10A, 10A* and 10A" . 

In one embodiment, registration of application 
with the application manager module includes the use 
of an initialization file, commonly known as a "INI" 
file in Windows brand operating systems. The 
10 initialization file stores application specific 
information such as registry keys for uninstalling or 
removing the application files, the directory where 
the setup package files are to be stored, information 
for displaying icons associated with the application, 
15 and the name of each setup package file 10A, 10A 1 and 
10A" . The ISV creates the initialization file and 
provides it to the application manager module 4 . An 
example of an initialization file for a game 
application is provided below and follows the well- 
20 known format for Windows brand operating systems: 
[ CE AppMana ge r ] 
Version = 1.0 
Component = Games 

25 [Games] 

Description = Game Pack for Windows CE brand device 
Uninstall = Game Pack (the uninstali registry key) 
InstallDir = C:\Program Files\ CE Game Pack (where 

to store setup package files 10A-10A !, J 
30 IconFile = gamepack.ico (relative path from 

InstallDir) 
I con Index =0 
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DeviceFile = gamepack.exe (program to display icon) 
CabFiles = CPUl\gamepack . cab, CPU2\gamepack . cab 
(relative to InstallDir) 

5 In one embodiment, the user executes the setup 

program on the desktop 4 and the setup program copies 
the initialization file and the setup package files 
10A, 10A* and 10A" to the store 8. Preferably, the 
application manager module 12 is also stored in the 

10 store 8 wherein the location is stored in the registry 
of the desktop 4 . The setup program accesses the 
registry and obtains the location of the application 
manager module 12. The setup program then launches the 
application manager module 12 with the full pathname 

15 to the initialization file. The application is then 
registered with the application manager module since 
the initialization file provides the location of the 
corresponding setup package files 10A, 10A' and 10A" . 

FIG. 8 generally illustrates operation of the 

20 application manager module 12. At step 160, the mobile 
device 3 is connected to the desktop computer 4 
through the connection mechanism 9. The user then 
launches the application manager module 12 on the 
desktop computer 4, which preferably determines the 

25 specific type of the mobile device 3 and, in 
particular, what type of CPU is present on the mobile 
device 3. The detection ' is performed by the 
application manager module 12 using exposed mobile 
device 3 APIs and methods. Information provided by 

3 0 these procedures is compared with information stored 
in the persistent data by the application manager 
module 12 on the desktop computer 4 (such as the- 
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Registry) during the registration procedure in order 
to. determine which setup package file to use, given 
the set of setup package files 10A, 10A 1 and 10A" 
currently residing on the desktop computer 4 in store 
5 8. 

At step. 164 in FIG. 8, the application manager 
module 12 displays a user interface such as 
illustrated in FIG. 9 at 163. The user interface 163 
includes a list 165 of available application programs 

10 stored as application setup package files in the store 
8 with suitable identifiers 167 that can be selected 
by the user to indicate to add or remove each 
application from the mobile device 3. In the 
embodiment illustrated, the user can install or 

15 uninstall the application by checking or unchecking 
the associated identifier 167 for each application. 

Step 166 represents transfer of the selected 
setup package files and includes removing or 
uninstalling applications from the mobile device 3. 

20 Preferably, application programs are uninstalled from 
the mobile device 3 prior to installing or 
transferring newly selected application programs. This 
allows memory 90 to be made available and user 
settings to be retained prior to the new installation 

25 of the selected application program. Using the 
"uninstall" file, which can be created dynamically 
during installation of the application program and 
stored on the mobile device 3, the application manager 
module 12 parses the K uninstall" file to remove or 

3 0 delete the necessary files from the mobile device 3 J 
The values under the "home" registry keys, and the 
user data file are not deleted, since they were not^ 
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recorded in the "uninstall" file. The application 
module manager 12 then copies the data in the "home" 
registry keys from the mobile device 3 to the desktop 
computer 4 and . copies the user data file accordingly. 
5 It then deletes the "home" regi stry .keys and the user 
data file on the mobile device 3. 

In the event -that the user . removed the 
application program from the mobile device 3 while che 
mobile device 3 was disconnected from the desktop 

10 computer 4, the application manager module 12 can be 
still be used to save the user settings- and the user 
data . . .Specif ically, when the user, connects .the mobile 
device 3 to the desktop computer 4., the application 
manager . module 12 determines that there was an 
■15 application program installed by .the ...desktop computer 
4 that is . not currently or: the mobile device 3. 
Accordingly, the application manager module 12 
determines that there is user data remaining on the 
mobile device 3. The application manager module 12 

20 then copies the data in the "home" registry keys from 
the mobile device 3 to the desktop computer 4 and 
copies the user data files. Accordingly, the 
application manager module 12 * then deletes the "home" 
registry keys and the user data file on the mobile. 

25 device 3. If, at a later time, the user wants to 
reinstall the application to the mobile device 3 
again, the application manager module 12 can be 
relaunched to copy the setup package file to the 
mobile device 3 and run the installer module 99 in the 

30 mobile device 3. Once the installer module 99 finishes 
installing the application, the application manager, 
module 12 can overwrite the default registry values in * 
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the "home" registry keys and the previously saved 
values as well as overwrite . the default user data file 
with the previously saved data file. Accordingly, when 
the . user runs the application program on the mobile 
.5 device 3, it appears as if the application program was 
never removed from the mobile device 3 since all of 
the user settings have been maintained by the desktop 
computer 4 and reinstalled. 

In a further preferred embodiment, the 

10 application manager module 12 identifies and displays 
those applications on . or installable on the mobile 
device 3 that' do .net have corresponding applications 
on the desktop computer 4. For example, such 
applications can be shaded in the list 1S5 to 

15 distinguish them from applications on or installable 
on the mobile device 3 that do have corresponding 
applications on. the desktop computer 4. In this 
manner, the user can uninstall any application from 
the mobile device 3, in one embodiment, saving at 

20 least the user data on the desktop computer 4 before 
it is deleted on the mobile device 3. If the mobile 
device 3 or desktop computer 4 includes a suitable 
module to recreate the setup package file as discussed 
above, the user can also store the associated setup 

25 package file, if desired automatically, on the desktop 
computer 4 for later installation back on the mobile 
device 3 This allows the user to save the setup 
package file on the desktop computer 4 even thoug*h the 
setup package file may .have originally been 

30 transferred to the mobile device 3 using another 
method, such as from the removable memory card 3 A or 
the Internet 4A (FIG. 1) . 
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In one embodiment:, the application manager module 
12 filters all available applications and displays the 
list 165 that shows only those application programs 
having setup package files specifically directed to 
5 and installable on the mobile device 3. The user then 
selects which application program or programs to 
install on the mobile device 3 from the displayed list 
165 of identifiers 167. If the user would like to 
remove the application from the mobile device 3 and 

10 the desktop computer 4., display button 173 can be 
actuated. A display button 175 is also provided to 
indicate' that when an application is to be installed 
on the mobile device 3, a default directory and 
settings are to be used. If the display button 175 is 

15 unchecked, the application manager module 12 will 
prompt the user for the installation . directory for 
each application to be installed on the mobile device. 
In the embodiment illustrated, the user interface 163 
also displays the space required for installing 

20 selected applications at 169, and the available space 
on the mobile device 3 at 171. Before installation, 
the application manager module 12 can check the 
available space on the. mobile device 3 to make sure 
there is enough space for installation (taking into 

25 account what will be removed) and provide an error 
message if not enough spare is available. 

It should also be noted that -an application 
identified by an identifier 167 can also have multiple 
components. For example, a "GAMES " application can 

30 have a plurality of games that can be individually 
selected such as solitaire, blackjack, etc. Another 
example of an application having multiple components -• 
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is the map view discussed above, wherein maps for 
various cites can be stored in separate setup package 
files. Activation of. display button 172 allows the 
individual components to be displayed and selected. 
5 In the mode of operation illustrated in FIG. 8, 

the application to be . installed on. the mobile device 3 
is selected while the mobile device 3 is connected to 
the desktop computer 4. It should be understood "that 
•in a second mode of operation, the application* manager 

10 module 12 can also be run without the mobile device 3A 
connected to the desktop computer 4.. For instance, if 
desiz-ed, a user may desire to .:. preselect which 
applications to uninstali and install when the mobile 
device 3 is next connected to the desktop computer 4 . 

15 This mode of operation can be particularly 
advantageous when it is necessary .'r.hat a plurality of 
mobile devices . be configured to have the same 
applications although t:he mobile devices may be 
connected to the desktop computer 4 at different 

20 times. By preselecting and storing information as to 
which applications to uninstali and install, a manager 
of a plurality of mobile devices can be assured that 
once connected, each mobile device will be configured 
the same. In a further embodiment, the applicatxon 

25 programs can be grouped in preformed collections 
wherein selection of an identifier for any one of the 
collections allows a plurality of application programs 
to be sequentially transferred to the mobile device 3 . 
For instance, a first- collection can include work 

3 0 related application programs such as applications 
directed to spread sheets, a contact manager and a 
task: organizer. A second collection of application^ 
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programs can be directed to home or personal use and 
can include, for ^example, a personal money manager and 
game programs. A third -collection of application 
programs can include travel -oriented applications such 
5 as a . travel planner , and a map .viewer . 

FIG. 10 illustrates a ..user interface 181 for 
managing a .collection herein .denoted as a "Theme". 
: Field 183 allows selection of a collection via a 
pulldown menu that provides a list of all collections. 

10 Field 185 lists all the applications available for the 
mobile device 3 and identifiers 185 are used to add or 
..remove the application from the collection. In the 
embodiment illustrated; a check in .the identifier 185 
indicates that the application is part of the 

15 collection; no .. check in the . identifier 185 indicates 
that .the. application is ■ not part of the collection; 
and. a checked and shaded identifier 185 indicates that 
only a component of the application will be installed. 
A display button 193 can be actuated to display the 

20 components of the application as described above. A 
new collection can be formed by activating display 
button 189. The collection can be installed by 
activating display button 191. 

In yet another embodiment, each collection can be 

25 for a particular user, wherein the application 
programs are the same. For instance, a sales force of 
five users can use separate mobile devices wherein 
each of the users has specific or unique user data 
settings and user data files and databases on the 

3 0. desktop computer 4 for use with each mobile device. 
Upon selection ■ of the corresponding collection, the 
application programs are installed onto each mobile ■- 
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device using the setup package files and the user's 
specific settings and user data files and. databases 
stored on the desktop computer 4 . 

Each of the selected application programs either 
5 from the list or from preformed collections is 
transferred to the mobile device 3 at step 166 in FIG . 
8 . Upon transf er of • the corresponding setup package 
files, the installer module 99 in the mobile device 3 
unpacks the corresponding setup package files as 

10 described above. 

Although the present invention has been described 
with reference to preferred embodiments, workers 
skilled in the art will .recognize that changes may be 
made in form and detail without, departing from the 

15 spirit and scope of the invention. 
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APPENDIX A 

INF File 

The Win32 Setup INF format is used, but with some 
modifications for Windows CE. The changes are 
5 detailed in this document. The ISV should follow the 
Win32 Setup INF format (found in the Win32 Setup API 
documentation) and apply the Windows CE specific 
changes . 

10 CAB Wizard or Generator Module 102 can create multiple 
CAB files 10A, 10A' , 10A" with a single Setup INF file 
and multiple application binaries 104A, 104A* , 104A" . 
This is useful for creating multiple CAB files, each 
one for a specific processor type. To indicate 

15 information for a specific processor, append a cpu 
extension ("processor tag") to the following section 
names : 



u CEDevice 

20 u Def aultlnstall 

u SourceDisksNames 

u SourceDisksFiles 



Example : 
25 [Def aultlnstall] 

; shared by all platforms, processed first 
[Def aultlnstall . sh3] 

; specific to the SH3 chip 
[Def aultlnstall .mips] 
30 ; specific to the MIPS chip 

Information in. sections without a cpu extension are : , 
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valid unless specifically overridden by information in 
a section with a cpu extension. The exception to this 
is the UnsupportedPlatforms key in the CEDevice 
section, described below. 

5 

Version 
[Version] 

Signature = "signature -name" 
Provider = " INF - creator 11 
10 CESignature = "$Windows CE$" 

signature -name (string) 

must be $Windows NT$ or $Windows 95$ 
INF- creator ( string ) 
15 * the company name of the application. 

example: Provider = "Microsoft" 

CEStrings (new section) 
20 [CEStrings] 

AppName = app-name 

InstallDir = def ault-install-dir 



app-name (string) 
25 the name of the application. Other 

instances of %AppName% in the INF file will 
be replaced. with this string value. 

default -install-dir (string) 
30 the default installation directory on the 

device. Other instances of %InstallDir% in 
the INF file will be replaced with this > 



WO 99/22325 



PCT/US98/22455 



-41- 

string value . 

example : 
[CESt rings] 
5 AppName = "Game Pack" 

InstallDir = %CEl%\%AppName% 

Strings 
[Strings] 
10 string-key - value 
[string-key = value] 

CEDevice (new section) 

15 [CEDevice] 

[ProcessorType = [processor-type] ] 

[UnsupportedPlat forms = platform- family-name 

[ , platform-family-name] ] 

[VersionMin = [ma j or -version. minor- version] ] 
20 [VersionMax = [ma jor-version. minor-version] ] 
[BuildMin = [build-number] ] 
[BuildMax = [build-number]] 

All keys are optional. If a key is non-existent, no 
25 checking is performed. If a key exists but there is 
no data, then no checking is performed- The exception 
is M UnsupportedPlat f orms" if this key exists but there 
is no data, the previous value is not overridden. 



30 processor-type (numeric) 

the value returned by 

SYSTEMINFO.dwProcessorType (for example, the 
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SH3 cpu is 10003 and the MIPS cpu is 4000) 

platform- family-name (string) 

A list of platform family names known to be 
5 unsupported. If a different platform family 

name is specified in [CEDevice . xxxj from 
that in [CEDevice] , both platform family 
name values are unsupported for processor 
xxx (i.e. the list of specific unsupported 

10 platform family names is appended to the 

previous list of unsupported platform family 
names) . Application Manager will not 

display the application for an unsupported 
platform. Also, the user will be warned 

15 during setup if the CAB file is copied to an 

unsupported device . 

example : 
[CEDevice] 

20 UnsupportedPlat forms = pltfrml 

; pltfrml is unsupported 
[CEDevice. SH3] 
UnsupportedPlatforms = 

; pltfrml is still unsupported 

25 

minor- version (major-version) (numeric) 

value returned by 

OSVERSIONINFO . dwVersioMinor (and 
.dwVersionMajor) . The current CAB file is 
30 valid for the currently- connected device if 

the currently-connected device is <= 
VersionMax and also > = VersionMin. 
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bui Id -number (numeric) 

value returned by 

OSVERSIONINFO.dwBuildNumber. . The current 
5 CAB file is valid for the currently- 

connected device is <= BuildMax and also > 
BuildMin . 

example : 

10 [CEDevice] ; a "template" for all platforms 

UnsupportedPlat forms = pltfrml 

; does not support pltfrml 

; the following specifies version 1.0 devices only 

VersionMin = 1,0 
15 VersionMax = 1.0 

[CEDevice. SH3] ; inherits all [CEDevice] settings 

this will create a CAB file specific for "SH3" 
devices 

20 ProcessorType = 100 03 ; the SH3 CAB file is only 

value for the SH3 processors 

UnsupportedPlatf orms = ; pltfrml is still 

unsupported 

; the following overrides the version settings so that 
25 no version checking is performed 
VersionMin = 
VersionMax = 

[CEDevice .MIPS] ; inherits all [CEDevice] settings 
30 ; this will create a CAB file specific for "MIPS" 
devices 

ProcessorType = 4000 ; the "MIPS" CAB file is only 
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valid for the MIPS processor 

UnsupportedPlat forms = pltfrm2 ; pltfrml and pltfrm2 
are unsupported for the "MIPS" CAB file. 

5 Note: to create the two cpu-specific CAB files for 
this Setup INF file, CAB Wizard must be run with the 
parameter " /cpu sh3 mips". 

Def aultlnstall (this is used instead of the Win32 INF 
10 Install section name) 
[Defaultlnstall] 

Copyf iles=copyf ile-list-section [ ,copyf ile-list- 
section] 

AddReg=add- registry- sect ion [ , add-registry-section] 
15 CEShortcuts=shortcut-list-section [ , shortcut -list- 
section] ; new key 
[CESetupDLL=setup-DLL] ; new key 

[CESelf Register=self -reg-DLL-f ilename [, self -reg-DLL- 
f ilename] ; new key 

20 

shortcut-list-section (string) 

section (s) that define shortcuts to a file; 
it is discussed later. 



25 setup-DLL (string) 

This specifies a single optional ISV-created 
device-specific "Setup . DLL" that contains 
functions to handle various operations 
during installation and removal of the 

30 application on the device. The file must be 

specified in the SourceDisksFiles section. 
This file is discussed later in this * 
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chapter . 

Note: Once the 11 Setup. DLL" file is incorporated into 
the CAB file, it is renamed. You cannot make any 
5 assumptions on filename or location of this DLL on the 
device . 

self -reg-DLL- filename (string) 

A list of files that "self -register" , 
10 exporting the COM functions 

DllRegisterServer ( ) and 
DllUnregisterServer ( ) . The file(s) must be 
specified in the SourceDiskFiles section. 

15 During installation, if the device-side 

installation fails to call the file's 
exported DllRegisterServer () , then the 
file 1 s exported DllUnregisterServer ( ) 

function will not be called during 

20 uninstallation. 

SoruceDisksNames 
[SourceDisksNames] 
disk-ordinal= , disk-label, , path 
25 [disk-ordinal= , disk-label, ,path] 

SourceDisksFiles 
[SourceDisksFiles] 
filename =disk_number [ ,subdir] 
30 [f ilename=disk number [ ,subdir] ] 



DestinationDirs 
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[DestinationDirs] 
file-list-section - 0, subdir 
[file-list-section = 0,subdix] 
[Def aultDestDir=0 , subdir] 

5 

Note: DirlDs are not supported. 
Subdir (stx'ing) 

destination directory. The following string 

10 substitutions are supported: 



Note : These can only be used for the beginning of the 
path. 



15 


strincr 


reolacernent value 




%CE1% 


\ Program Files 




%CE2% 


\Windows 




%CE3% 


\Windows\ Desktop 




%CE4% 


\Windows\Startup 


20 


%CE5% 


\My Documents 




%CE6% 


\Program Files\Accessories 




%CE7% 


\Program Files\Communicat ion 




%CE8% 


\ Program Files\Games 




%CE9% 


\Program Files\Pocket Outlook 


25 


%CE10% 


\Program Files\Office 




%CE11% 


\ Windows \ Programs 




%CE12% 


\ Windows \ Programs \Accessories 




%CE13% 


\Windows \ Programs \ Communi cat ions 




%CE14% 


\Windows \ Programs \Game s 


30 


%CE15% 


\Windows\Fonts 




%CE16% 


\Windows \ Recent 




%CE17% 


\Wi-ndows \ Favor i tes 
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example : 
Files . Common 
Files . Shared 



= 0, %CEl%\My Subdir 
= 0,%CE2% 



10 



15 



Copy Files 

[copyfile- list -sect ion] 

destination- file-name, [source-file-name], [, flags] 
[destination-file-name, [source- file-name] , [, flags]] 

Source -file -name is optional if it is the same as 
destination- file-name . 
Flags (numeric) 

the only values supported are in the 

following table. 



Note : You must use a combination of the values in hex 
form (e.g. 0x80 00 0002) - you cannot use the flag names. 



20 Flag 
Value 

Description 



25 



30 



35 



Flag 
Value 

Description 



Flag 
Value 

Description 



Flag 
Value 

Description 



COPYFLG_WARN_IF_SKIP 
0x00000001 

warn user if attempt is made to 
skip a file after an error has 
occurred 

COPYFLG_NOSKIP 
0x00000002 

do not allow user to skip copying 
a file 

CO P YFLG_OVERWR I TE 
0x00000010 

do not overwrite an existing file 
in the destination directory 



CO P YFLG_RE PLACEONLY 
0x00000400 

copy source file 



to 



the 
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destination directory only if file 
is already in destination 
directory 



5 Flag 
Value 

Description 



CE_COPYFLG_NO_DATE_DIALOG 
0x20000000 

don't copy if target is newer 



Flag 
10 Value 

Description 



" "CE_COPYFLG_NOD ATE CHECK 
0x40000000 

ignore date, overwrite target 



Flag 
Value 
15 Description 



CE_COPYFLG_SHARED 
0x80000000 

Reference counting a shared DLL 



AddReg 

[add- registry- section] 
20 registry- root -string [,subkey] [, value -name] I, flags] 
[ , value] 

[registry-root -string [, subkey] [ , value -name] [, flags] 
[, value]] 

25 registry-root-strings (string) 



the only values supported: 



root string 



Description 



30 HKCR 



same as HKEY CLASSES ROOT 



HKCU 



same as HKEY CURRENT USER 



HKLM 



same as HKEY LOCAL MACHINE 



flags (numeric) 



35 



the ony ' values supported are in the 



following table. 
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Note: You must use the values in hex form (e.g. 
0x00010000) - you cannot use the flag names. 



Flag 
5 Value 

Description 



10 

Flag . 
Value 

Description 

15 Flag 
Value 

Description 



20 



25 



Flag 
Value 

Description 



30 Flag 
Value 

Description 



35 



FLG__ADDREG_NOCLOBBER 
0x00000002 

if registry key exists, do not 
overwrite i 4 _. This flag may be 
used in . combination with any of 
the flags below. 

FLG_ADDREG_TYPE_SZ 
0x00000000 

registry data type REG_SZ 

FLG_ADDREG_ TYPE_MULTI_ SZ 
0x00010000 

data type REG_MULTI_SZ . ■ The 
following "value field" can e a 
list of strings separated by 
commas . 

FLG_ADDREG_TYPE_B I NARY 
0x00000001 

data type REG__BINARY. The 
following "value" filed must be a 
list of numeric values separated 
by commas, one byte per field, and 
must not use the "Ox" hex prefix. 

FLG_ ADDREG_T YPE_DWORD 
0x00010001 

data type REG_DW0RD. Only the 
"non compatible format" in the 
Win32 Setup INF documentation is 
supported. 



Example : 
[RegSection] 

40 ; the following uses (FLG_ADDREG_TYPE_MULTI_SZ | 
FLG_ADDREG_NOCLOBBER) to create a multi- string with 
the "noclobber" flag 

HKLM, Sof tware\Microsof t\Games, Title, 
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0x00010002, "Game" , "Pack" 

; the following uses FLG_ADDREG_TPE_BINARY to create 
an 8-byte binary registry value 



5 0x00000001, 2, F,B, 3, 0,A,6,D 

the following uses ( FLG_ADDREG_T YPE_DW0RD | 
FLG_ADDREG_NOCLOBBER) to crreate a dword with the 
11 noc lobber "flag 



10 0x00010003,456 

CEShortcuts (new section) 
[short cut -list -section] 

shortcut - file -name , shortcut - type -flag , target - 
15 file/path [ , standard-destination-path] 

[ shortcut - file -name , shortcut - type -flag, target - 
file/path [ , standard-destination-path] ] 

shortcut - file -name { string) 
20 the shortcut name. It does not require the 



HKLM, 



Sof tware\Microsof t\Games, Data, 



HKLM,. 



Sof tware\Microsof t\Games , Highscore , 



" . Ink" extension 



shortcut -type -flag (numeric) 



25 



0 or empty represents a shortcut to a file; 
any non-zero numeric value represents a 
shortcut to a folder 



target-file/path (string) 



30 



for a file, use the target filename (e.g. 
"MyApp.exe") which must be defind in a file 
copy list. For a path, use a file-list- 
section name defined in [DestinationDirs] 
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(e.g. "DefaultDestDir" ) , or the %InstallDir% 
string. 

standard-destination-path (string) (optional) 
5 can be a standard %CEx% path, or 

%InstallDir%; if no value is given, the 
shortcut-list-section name (of the current 
section) or the "DefaultDestDir" from the 
11 [DestinationDirs] " section is used. 

10 

example : 

[DestinationDirs] 
file_list = %CE2% 
Links = %CE3% 
15 DefaultDestDir = %InstallDir 
[file_list] 

"my final app . exe " , app . exe , , 0 
[Links] 

; shortcut name is "file 1" 
20 ; this is a shortcut to a file; the target is "my 
final app. exe" 

; shortcut is created in the folder used in 
" [DestinationDirs] Links" section, which is currently 
%CE3% "file 1" ,0, "my final app. exe" 

25 

; shortcut name is file2" 

; this is a shortcut to a file; the target is "my 
final app. exe" 

; shortcut is created in the %InstallDir% folder 
3 0 ; "file 2", 0, "my final app. exe", S?InstallDir% 

; shortcut name is "path 1" 
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10 



15 



; this is a shortcut to a folder 

/ the shortcut target is the folder used in 
" [DestinationDirs] Def aultlDestDir " section, which is 
currently %InstallDir% 

; shortcut is created in the folder used in 
" [DestinationDirs] Links" section which is currently 
%CE3% "path l",l,DefaultDestDir 

shortcut name is "path 2" 
this is a shortcut to a folder 

the target is the folder used in " [DestinationDirs] 
Links" section which is currently %CE3% 
; shortcut is created in the %InstallDir% folder 
"path 2 " , 1 , Links , % Ins tal lDir% 

Sample INF File 



[Version] ; required section 

Signature = "$Windows ZNT$" 
20 Provider = "Microsoft" 

CESignature = "$Windows CE$" 



[CEDevice.SH3] 

ProcessorType =10003 ; SH3 processor 

25 

[CEDevice.MIPS] 

ProcessorType = 4 000 ; MIPS processor 

[Defaultlnstall] ; required section 

3 0 AddReg - Regset tings - All 
CEShortcuts = shortcuts .All 
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[Def ault Install .SH3] 
CopyFiles = Files - Common, Files. SH3 

[Def aultlnstall . MIPS] 
5 CopyFiles = Files . Common, Files. MI PS 

[SourceDisksNames] ; required section 

1 = , "Common files" ,, C=\app\common 

; using an absolute path 

10 

[SourceDisksNames . SH3] 

2 = , "SH3 files 11 ,, sh3 ; using a relative path 

[SourceDisksNames . MIPS] 
15 2 = , "MIPS f iles" , , mips ; using a relative path 

[SourceDisksFiles] ; required section 

begin.wav = 1 
end.wav = 1 
20 sample. hip = 1 

[SourceDisksFiles . SH3 ] 

sample.exe = 2 ; uses the SourceDisksNames . SH3 id of 2 

25 [SourceDisksFiles . MIPS] 

sample.exe = 2 ; uses the SourceDisksNames. MIPS id of 
2 

[DestinationDirs] ; required section 

30 Shortcuts .All = 0 7 %CE3% ; \ Windows \Desktop 



Files. Common = 0.%CE2% 



; \ Windows 
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Files.SH3 = 0 , %InstallDir% 
Files. MIPS = 0, %InstallDir% 
Def aultDestDir = 0 , %InstallDir% 

5 [CEStrings] ; required section 

AppName = My Test App 
InstallDir = %CEI%\%AppName% 

[Strings] ; optional section 

10 reg_path = Sof tware\Microsof t\My Test App 

[Short cuts. All] 
Sample App , 0 , sample . exe 

; uses path in DestinationDirs 
15 Sample App, 0 , sample . exe , %InstallDir% 

; path is explicitly specified 

[Files .Common] 
begin.wav, , , 0 
20 end .way, , , 0 

Sample Help File . hip, sample, hip, , 0 

; rename destination file 

[Files. SH3] 
25 sample .exe, ,, 0 

[Files. MIPS] 
sample . exe, , , 0 

30 [RegSettings . All] 

HKLM , %reg_path% ,,0x00000000, alpha 

; <default> = "alpha 11 
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HKLM, %reg_path%, test, 0x00010001 .3 ; test = 3 

HKLM, %reg_path%\new, another, 0x00010001 . 6 

; new\another = 6 
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APPENDIX B 

"Compiled" Setup Information File Format 
Header Information 



typedef struct 
{ 

// data file header 
BYTE rgbSignature [4] ; 



10 



DWORD dwReservedl; 



15 DWORD cbSizeDataFile; 



DWORD dwReserved2; 



// currently, this is a 
4 -byte array containing 
the letters 'M' , 'S', 
»C, 'E' 

// reserved for future 
use 

// size of this data 
file. 

// reserved for future 
use 



20 // data file version 
BYTE bVersionMajor; 

BYTE bVersionMinor ; 

25 

WORD wReserved3; 



// major version of this 
CAB file format 

(currently 1) 

// minor version of this 

CAB file format 

(currently 0) 

// reserved for future 

use 



3 0 // SYSTEM_INFO 

DWORD dwProcessorType; 



// supported processor 
type - this numeric 
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value can be 0 (for non- 
CPU-specific CAB files) 
or the numeric value 
returned by the Windows 
CE API GetSystemlnfo 
(e.g. SH3 processors 
return 10003 , MIPS 
processor return 4000) 



10 // OSVERSIONINFO 

DWORD dwMajor VersionMin; // supported minimum Windows 

CE major version 
DWORD dwMinor VersionMin;// supported minimum Windows 

CE minor version 
15 DWORD dwMajor VersionMax; // supported maximum Windows 

CE major version 
DWORD dwMinor VersionMax; // supported maximum Windows 

CE minor version 
/ / supported Windows CE 

minimum build number 
// supported Windows CE 
maximum build number 



20 



DWORD dwBuildMin; 



DWORD dwBuildMax; 



// count of setup commands 
25 WORD cStrings; // 

WORD cMkdir; // 

30 

WORD cCopyFile;// 



count of strings in the 
"string table" in this 
CAB file 

count of "create 
directory" commands in 
this CAB file 
count of "copy file" 
commands in this CAB 
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WORD 



5 WORD 



WORD 



10 



file 

cRegKey; // count of "create registry 

key" commands in this 
CAB file 

cRegVal ; // count of "create registry 

value 11 commands in this 
CAB file 

cShortcuts; // count of "create 

shortcut" commands in 
this CAB file 



15 



DWORD 



DWORD 



DWORD 



DWORD 



DWORD 



25 DWORD 



20 



of f Strings ; 
of f'Mkdir ; 

of f CopyFile; 



// offset of command lists from the start of this CAB 
file 

// absolute offset of the 
"string cable" list. 
// absolute offset of the 
"create directory" command 
list 

// absolute offset of the 
"copy file" command list 
offRegKey;// absolute offset of the "create 

registry key" command list 
of fRegVal;// absolute offset of the "create 

registry value" command list 
of f Shortcuts; // absolute offset of the 

"create shortcut" command 
list 



// various strings 
30 WORD offAppName; 



// absolute offset of the 
"application name" from 
the start of this CAB 
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WORD 



cbAppName ; 



// count of bytes of the 
"application name" 



WORD 



WORD 



of f Provider ; 



cbProvider ; 



// absolute offset, of the 
"provider name" from the 
start of this CAB 

// count of bytes of the 
."provider name" 



10 WORD 



15 WORD 



of fUnsuppPlat forms; // absolute offset of 

the "unsupported 
platforms" multi-string 
from the start of this 
CAB 

cbUnsuppPlatf orms ; // count of bytes of the 

"unsupported paatfoz*ms" 
mult i- string 



DWORD dwEndHeader; // reserved for future use 

20 } typeHEADER ; 

Data Following The Header Information 



25 



30 - 



null-terminated string for the "application 
name " 

null -terminated string for the "provider 
name " 

null-terminated multi-string for the list of 

"unsupported platforms" 

"string table" list (see below) 

"create directory" command list (see below) 

"copy file ,! command list (see below) 
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5 - 



"create registry key" command list (see 
below) 

"create registry value" command list (see 
below) 

"create shortcut" command list (see below) 



Format Used By All The Command List Data 



10 



15 



WORD 



DWORD 



DWORD 



BYTE 



BYTE 



id 

dwFlagsl 
dwFlags2 
cbData 

rgbData [cbData] 



20 



; ID used for the 
command data, referenced 
by others 

; set of flags, 
depending on the command 
; set of flags, 
depending on the command 
count of bytes of the 
following data .block 
; data block, whose 
content depends on the 
commands 



"String Table" List Format 



25 - 



dwFlagsl, dwFlags2 not used 

id - used by ether Command Lists 

reference the current string 

rgbData - stores the string text 



to 



30 



"Create Directory" Command List Format 
dwFlagsl, dwFlags2 not used 

id - used by "Copy Files" to determine which 
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directory to copy the files to 
rgbData - stores a stream of "String Table" 
IDs, each ID representing, a subdirectory of 
the complete directory- Concatenated 
5 together (separated by backslashes) will 

form the full path. 

"Copy File" Command List Format 

id - matches the ID given to a binary file 
in the current CAB file 

dwFlagsl - stores a "Create Directory" ID to 
specify which directory the current file is 
to be copied to 

dwFlags2 - stores flags specifying the type 
of copying required, such as "warn if 
skipped" , or "copy as a shared file 11 , etc. 
The flags are a subset of the supported 
Win32 Setup API COPYFLG_* flags 
rgbData - stores the destination file name 

"Create Registry Key" Command List Format 

dwFlags2 not used 
25 - id - used by "Create Registry Value" to 

determine which registry key to create the 
registry values under 

dwFlagsl - stores the registry root key 
(HKEY_LOCAL_MACHINE , HKEY_CURRENT_ . USER, 
30 etc.) 

rgbData - stores a stream of "String Table" 
IDs, each ID representing a subpath of the 



15 - 
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complete registry path. Concatenated 
together (separated by backslashes) will 
form the full path. 

5 "Create Registry Value" Command List Format 

dwFlagsl - stores a "Create Registry Key" ID 
to specify which registry key the current 
registry value is stored under 

10 - dwFlags2 - stores flags specifying the type 

of registry value to create, such as a 
"string", "multi-string", "dword value" or a 
"binary value", etc. The flags are a subset 
of the supported Win32 Setup API 

15 FLG_ADDREG_* flags 

rgbData - stores a stream of "Sti~irig Table" 
IDs if the registry value is a "string" 
type, or a stream of numeric values if the 
registry value is a "numeric" type 

20 

"Create Shortcut" Command List Format 



dwFlagsl - stores a "Create Directory" ID or 
a predefined "standard" ID (to represent 

25 typical directories such as "\Windows") to 

specify where the shortcut is to be created 
dwFlags2 - stores a "Create Directory" ID or 
a "Copy File" ID to specify what the 
shortcut (either a shortcut to a folder or a 

30 file) is pointing to 

rgbData - stores a "String Table" ID specifying the 
shortcut filename 
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WHAT IS CLAIMED IS: 

1. A method of installing applications for a 
plurality of mobile devices from a storage source, 
wherein each mobile device is of a different type, the 
method comprising: 

storing on the storage source a plurality of 
applications, each application being 
designed to run on a unique type of 
mobile device; 

connecting the mobile device to the storage 
source ; 

detecting characteristics of the mobile 
device; and 

transferring a selected application from the 
plurality of applications to the mobile 
device. 

2. The method of claim 1 and further comprising 
displaying an identifier for each application designed 
for the detected mobile device. 

3 . The method of claim 2 wherein the step of 
displaying includes displaying an identifier for each 
of a plurality of collections of preformed 
applications applicable to the detected mobile device. 

4 . The method of claim 1 wherein each stored 
application comprises a setup package file comprising 
a single file having a first portion comprising 
application specific information and a second portion 
comprising application files, wherein the application 
specific information includes setup information, 

5. A method of installing program applications from 
a storage source onto a mobile device, the method 
comprising: 
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storing on the storage source a setup 
package file comprising a single file 
having a first portion comprising 
application specific information and a 
second portion comprising . application 
files, wherein the application specific 
information includes setup . information ; 

transferring and storing the setup package 
file on the mobile device; and 

unpacking the setup package , file stored on 
the mobile device to create an 
executable application • program on the 
mobile device. 

6. The method of claim 5 . wherein the setup 
information includes at least one of settings to be 
made on the mobile device and where the application 
files are to be stored on the mobile device. 

7. The method of claim 5 and further comprising: 

connecting the mobile device to the storage 
source; and 

detecting the characteristics of the mobile 
device from a plurality of known mobile 
devices . 

6. The method of claim 7 and further comprising: 

displaying, identifiers indicative of setup 

package files applicable to the 

detected mobile device. 
9. The method of claim 8 wherein the step of 
displaying includes displaying an identifier for each 
of a plurality of collections of preformed setup 
package files applicable to the detected mobile 
device . 
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10. The method of claim 5 wherein the step of 
unpacking includes dynamically truncating the setup 
package file during unpacking. 

11. The method of claim 10 wherein during the step of 
unpacking memory usage on the mobile device does not 
increase . 

12 . The method of claim 5 wherein the storage source 
is a desktop computer. 

13 . The method of claim 5 wherein the storage source 
is a second mobile device. 

14 . The method of claim 5 wherein the storage source 
is part of a wide area network. 

15. The. method of claim 5 wherein the storage source 
is a storage card. 

16. The method of claim 5 and further comprising 
retaining the setup information file in memory on the 
mobile device after the step of unpacking. 

17. The method of claim 16 and further comprising 
recreating the setup package file on the mobile device 
using the setup information file. 

18. The method of claim 17 wherein the step of 
recreating includes recreating the setup package file 
on the mobile device. 

19. The method -of claim 17 wherein the step of 
recreating includes recreating the setup package file 
on the storage source . 

20. The method of claim 19 wherein the step of 
recreating includes automatically recreating the setup 
package file on the storage source if possible from 
the mobile device. 

21. The method of claim 17 wherein the step of 
recreating includes obtaining application program 
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files on the mobile device and obtaining registry- 
settings on the mobile device. 

22. A method of installing program applications from 
a storage source onto a mobile device, the method 
comprising: 

storing on the storage source a plurality of 
setup package files, wherein each setup 
package file comprises a single file 
having a first portion comprising 
application specific information and a 
second portion comprising application 
files; wherein the application specific 
information includes setup information; 

connecting a mobile device to the storage 
source ; 

detecting a characteristic of the mobile 
device; and 

displaying an identifier indicative of at 
least one setup package file applicable 
to the detected mobile device. 

23. The method of claim 22 wherein the setup 
information includes at least one of settings to be 
made on the mobile device and where the application 
files are to be stored on the mobile device. 

24 . The method of claim 22 wherein the step of 
displaying includes displaying an identifier for each 
of a plurality of collections of preformed setup 
package files applicable to the detected mobile 
device. 

25. A method of installing a program application on a 
mobile device, the method comprising: 

storing 'information on the mobile device 
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indicative of the application to be 
installed; and 
deleting the information -on • the mobile 
device 

as the application is being installed 
on the mobile device. 

26. The method of claim 25 wherein the step of 
deleting . includes dynamically truncating the 
information during deleting. 

27. The method of claim 26 wherein the step of 
storing includes storing the information in memory, 
and wherein during the step of deleting memoi-y usage 
on the. mobile device does not increase. 

28. A computer-readable medium having stored thereon 
a data structure for installing program applications 
from a storage source onto a mobile device, .the "data 
structure comprising: 

a first portion comprising application 

specific information; 
a second portion comprising application 

files; and 

v/herein the application specific information 
includes setup information includes at 
least one cf settings to be made on the 
mobile device and where the application 
files are to be stored on the mobile 
device . 
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120A 



120B 



ISV-CREATED "SETUP.DLL" 



APPLICATION FILE 1 
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120C 
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130 
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IS VALID FOR THE 
MOBILE DEVICE 



131 



J 



DOES SETUP PACKAGE 
FILE CORRESPOND TO AN 

ALREADY- INSTALLED 
APPLICATION PROGRAM 



132 



YES 



NO 



NO 



REINSTALL 
APPLICATION 



STOP 



YES 



138 



(A) PARSE "COMPILED" SETUP 

INFORMATION FILE 

(B) MAKE REGISTRY SETTINGS 

(C) COPY APPLICATION FILES 



V 



RESTORE USER SETTINGS 
REPOPULATE USER 
DATABASE 



140 

J FIG. 7 
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CONNECT 
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160 
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OF MOBILE DEVICE 
CONNECTED 



162 



164 



DISPLAY AVAILABLE 
APPLICATION PROGRAMS 
AS A LIST OR AS 
PRESELECTED COLLECTIONS 



166 



TRANSFER SELECTED 
SETUP PACKAGE 
FILES 



FIG. 8 



WO 99/22325 PCT/OS98/224S5 

9//0 



163 



167 




175 



Jordan Application Manager 



? X 



To add or remove an application, click on box. 

A disabled box means that you can only remove the application 
from the mobile device. 



Microsoft Pocket Powerpoint 156.9K 



Microsoft Voice Recorder 



234.0K 



Space required 

Space available on drive 



156.9K 
264. 5K 



__ Description 



Microsoft Pocket Powerpoint 



Remove 



s? Install using the default application directory 



OK 



Cancel 



Help 
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173 



FIG. 9 
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